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plan into two stages was performed for radiobiological 
reasons. Planning goals were D98>95% and Dmax<110% for the 
PTVs with maximum OAR sparing. The plans were analyzed 
for planning time efficiency (hands-on time of the planner 
and total planning time) and the sum of stage 1 and stage 2 
was tested against our clinical DVH constraints for OARs. 
 
Results: A list of objectives and constraints was generated 
for MCO planning. The number of plans created for the MCO 
database was set to 33 (3n) and 18 (2n) for the stage 1 plan 
and the stage 2 plan, respectively, where n corresponds to 
the number of objectives. The best-suited plan was selected 
and was segmented to a deliverable VMAT plan in the next 
optimization step, which minimizes the error in DVHs 
between pre-optimized and final doses. Some fluence-based 
dose distributions of the stage 1 plan turned out to be 
infeasible to segment and recreate, which made additional 
user interactions (up to 2) necessary to get acceptable plans. 
The segmentation of the deliverable plan was a critical step 
that degraded the quality of the Pareto-optimal plan. The 3D 
information of the pre-optimized dose distribution was lost, 
which resulted in hotspots of >110% in the low dose PTV-LN in 
the SIB plan. The average hands-on times were 156 sec and 
83 sec and the average total planning times were 1 h 27 min 
and 9 min for stage 1 and stage 2, respectively. Clinical dose 
constraints for the summed plans were all met.  
 
 
 
 
 
Conclusion: Raysearch MCO can generate highly conformal 
prostate VMAT plans with minimal workload in the settings of 
prostate-only irradiation and prostate plus lymph nodes 
irradiation with SIB. Further studies will compare MCO to 
manual planning and other automated planning methods. 
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Purpose or Objective: To develop and evaluate automated 
Whole Breast (WB) IMRT treatment planning by FAST; our in-
house developed Framework for Automatic Segmentation and 
Treatment planning. 
 
Material and Methods: The automatic planning is started 
when the physician has defined the target volume (using 
delineation software). FAST opens our treatment planning 
system Pinnacle3, creates a patient record, imports the CT, 
and auto-segments the OARs. A medial and lateral tangential 
beam are created, each consisting of an open segment giving 
approx. 80% of the dose, supplemented with a limited 
number of IMRT segments. The open beam is set up such to 
just include the PTV on the medial side. As we do not allow 
the beam to cross the patient midline (to enable possible RT 
of the contralateral breast), the beam is shifted and the 
collimator is rotated until the beam crosses the patient 
midline. The heart is automatically blocked from the field. 
On the lateral side, the beam is opened outside the patient 
in order to be robust against contour changes. Finally, the 
plan is optimized with a fixed set of objectives on the heart, 
lungs, PTV and conformity. The optimized plan can be 
evaluated, and possibly modified, by the RTT. 
FAST is able to create 8 plans for different combinations of 
heart margin (either 0 or 5 mm) and beam energies (either 6 
or 10 MeV), which takes 20 minutes. The physician and RTT 
can select the most suitable plan. 
To investigate the benefits of automatic planning of WB 
treatments, a preclinical test was performed on 10 patients 
where our RTTs verified whether the best generated plan 
met our clinical standards, and estimated how much time 
was saved by automatic planning. 
 
Results: The preclinical test showed that for 60% of patients, 
the selected plan meets clinical requirements without further 
modifications. In two cases, the beam setup was rejected 
because it included too much lung. The auto-segmentation of 
the heart was incorrect in one case, which resulted in an 
erroneous beam setup. The final case only required some 
fine-tuning. 
The time spent on a single treatment plan can be reduced by 
up to 2h if the plan requires no or little fine tuning (up to 
1.5h if the beam setup has to be redone manually). 
Considering that approx. 600 WB treatments are performed in 
our institute per year, this leads to a total yearly time-saving 
of approx. 1000h.  
As FAST offers a clear overview of possible plans with 
different clinical trade-offs, the RTT can make a well-
considered decision regarding the heart margin and beam 
energies. A comparison between the FAST plan and the 
clinically-used plan showed that, in 70% of cases, this leads 
to a different configuration being chosen. 
 
Conclusion: We have found that the use of FAST for WB plans 
significantly reduces the workload on our planning 
department while maintaining plan quality, and have 
therefore introduced it into our clinic as of October 2015. In 
the near future we plan to also implement SIB and 
locoregional breast techniques. 
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